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AT THE DENVER MINT 


A lot of people save pennies. Many more people just put 
them in a drawer and forget about them. That’s too bad. 
Pennies are needed in the world of business. If all the for¬ 
gotten pennies were brought out of hiding and used, it 
would save the mint a lot of time and money making more 
and more pennies every year. 

The penny is our country’s most popular coin and the mint 
makes more pennies than any other coin. In fact, 76 percent 
of all the coins made each year are pennies. This year the 
mint plans to make SVfe billion pennies. 

Pennies are made of two metals. They are 95 percent 
copper and 5 percent zinc. “Nickels” are also made of two 
metals. They are 75 percent copper but only 25 percent 
nickel. This alloy is called cupro nickel. 


All other coins are called composite coins because they 
are made in three layers. The outside layers are cupro nickel 
and the middle layer is pure copper. Dimes, quarters and 
half-dollars all have three layers as does the new dollar coin 
first issued in the fall of 1971. The layers must be bonded 
together. This is called cladding. 

The Act of April 2,1792, provided for a national coinage 
and the establishment of the U.S. Mint. The first mint 
opened in Philadelphia and it was the first public building 
erected by the United States Government. The first coins 
made were pattern silver half dimes made by hand from 
silver belonging to George Washington. In 1793 copper cents 
and half cents were the first coins made for regular use. 





MAKE-UP 


he make-up box is weighed on 
r scale. It’s called a make-up I 


because it holds the raw metal from 
which coins are made up. A big crane 
picks up the box and takes it to the 
melting furnace. 

“ ONE TWO 


MELTING 

The furnace is electric and gets red 
hot. When the metal is put inside the 


furnace it melts. The furnace can hold 
500 pounds of metal. 


CASTING 
The melted metal is 
mold that looks like a g 
The bar is called art in 

melted metal cools 

The ingot is about 5'3" 
and weighs about 412 po 




NO HEj 

T/ 


INSPECTION, COUNTING AND BAGGING 

At last we have a penny! Bad pennies 
are not allowed to leave the mint. Good 

SfKnffi t0 x countin g machine. 
After 5,000 pennies fall into the bag a 

sewing machine sews the bag shut The 



COINING PRESS 

The shiny golden penny blanks are 
ready to receive the impression of 
President Lincoln’s portrait on one side 
and the Lincoln Memorial on the other. 
The designs are impressed from hard 

I i it i _ ■ _ i _ r*» 


sraHHF™* B3nk ™ _.... 

gers on the press firmly grab each blank 
and one heavy blow stamps the design 
on each side. 


UPS 

The blanks 
through this mam 
enough so thai* 
presses on them nj 
the blanks. 
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The Denver mint traces its history to the fall of 1862 when, for $25,000, the United 
States government purchased the private mint of Clark, Gruber & Co. at 16th and Market 
g^regts 

Although the Act of April 21, 1862, provided for the establishment of a Denver mint the 
facility first opened as an Assay Office. Its operations were restricted to melting, refining, 
assaying and stamping of gold bars as to fineness and weight which were formed from gold 
dust and nuggets brought in by miners in the surrounding area. 

That was five years after Denver was founded in 1858, the year placer gold was discov¬ 
ered at the junction of the South Platte River and Cherry Creek, now the geographical 
center of the city. The following year lode gold was found. Colorado was organized as a 
Territory in 1861 and earned the nickname of the "Centennial State" in 1876 when, a hun¬ 
dred years after the signing of the Declaration of Independence, statehood was achieved. 

In 1895 Congress approved a mint for the coinage of gold and silver. The Assay Office 
moved to its present structure in 1904 and in February of 1906 advanced to the status of 


a U.S. mint when coinage operations began. 

During the first year of operation, the mint turned out gold coin valued at 23.8 million 
dollars and silver coins valued at 3.2 million dollars. Coinage of five cent and one cent 
pieces began in 1911 and that year 12.6 million pieces were minted. 

To meet the growing demand for coins, the present building was expanded in 1936 and 
new equipment installed to speed and perfect the manufacturing process. Again, in 1946 
and 1965, new wings were added. Today the Denver mint is capable of producing 850,000 
coins per hour. 

Visitors are welcome at the Denver mint. One of the highlights of the tour is a display 
of gold bars worth over $1,000,000. Each bar weighs approximately 27y 2 pounds and is 

valued at $14,000. _ ... 

The Denver Mint is a part of a nationwide Treasury Agency known as the Bureau of the 
Mint From headquarters in Washington, D.C., the Director of the Mint administers the 
Philadelphia and Denver Mints, the Assay Offices at New York City and at San Francisco 
and the Depositories at Fort Knox, Ky. and West Point, N.Y. for the storage of gold, silver 
and other coinage metals. 
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March 1, 1955 


Denver Mint 


COINING METHODS 


Coinage ingots are received by the Coining Division from the Melting 
& Refining Division without transfer weighing. The Coining Division 
receives all current production of the ingot melting room. 

The rolling room is equipped with two 18" Lewis mills powered with 
Westinghouse 350 H.P. synchronous motors. For handling material at break 
down mill a system of roller conveyors is employed consisting of two racks 
for loading ingots and slabs, a reversable motorized chain driven entry 
conveyor for ingots and strips entering mill,a belt driven runout conveyor, 
a cross over chain driven conveyor with lugs for accommodating U slabs, a 
chain driven return conveyor and a transfer wheel at end of return conveyor 
accommodating six slabs, which returns slabs to the entry conveyor. Slabs 
and finished strips are removed from runout conveyor into a rack at side 
of conveyor by employment of driven chains with lugs. These chains are 
also used to move the slabs and strips onto the cross over conveyor from 
the runout conveyor and are an integral part of it. Finished strips are 
taken from rack of break down mill runout conveyor by use of a multiple lift 
fork and bridge crane. Slabs for annealing are picked from rack by means 
of an I-beam sling with chains using a bridge crane and placed on a transfer 
car having a belt driven roller bed, for removal to slab and coil annealing 
furnace located on opposite side of room. From the transfer car the slabs 
progress along a belt driven roller conveyor located at side of furnace to 
the entry and for charging. 

Ingots are processed thru break down mill, usually in rounds of twelve. 
Eronze strips from breakdown mill are transferred to storage rack for 
finish mill and are finished without annealing. Nickel and silver ingots 
are reduced to about 3/k n thickness and annealed.in continuous roller-hearth 
gas-fired annealing furnace manufactured by the Electric Furnace Co. The 
rated output for thi3 furnace is 5*000 pounds of metal per hour. The 
annealed slabs of nickel and silver undergo further reduction on the roughing 
mill to a gauge of about 0.225" and are then transferred to storage rack of 
finish mill for coiling and subsequent annealing at a gauge of about 0.190", 
after which the annealed coils are finished to proper gauge for various 
denominationsc 

The conveyor system for the finish mill consists of a roller entry 
conveyor having a chain driven motorized section, and a circular gravity 
roller conveyor for coil return to the entry side of the mill. The strips 
pass thru the mill into a Lewis upcoiler from which they are ejected into 
a roller cradle by means of an air cylinder. This cradle is elevated by 
means of an air cylinder and coils roll onto the gravity return conveyor. 
This circular conveyor holds about i|0 coils. The annealed coils are moved 
to the finish mill from the coil storage conveyor area by means of a 
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Denver Mint 


COINING METHODS 


Coinage ingots are received by the Coining Division from the Melting 
& Refining Division without transfer weighing. The Coining Division 
receives all current production of the ingot melting room. 

The rolling room is equipped with two 18» Lewis mills oowered with 
Westinghouse 350 H.P. synchronous motors. For handling material at break 
down mill a system of roller conveyors is employed consisting of two racks 
for loading ingots and slabs, a reversable motorized chain driven entry 
conveyor for ingots and strips entering mill,a belt driven runout conveyor, 
a cross over chain driven conveyor with lugs for accommodating 1* slabs, a 
chain driven return conveyor and a transfer wheel at end of return conveyor 
accommodating six slabs, which returns slabs to the entry conveyor. Slafc 3 
and finished strips are removed from runout conveyor into a rack at side 
of conveyor by employment of driven chains with lugs. These chains are 
also used to move the slabs and strips onto the cross over conveyor from 
the runout conveyor and are an integral part of it. Finished strips are 
taken from rack of break down mill runout conveyor by U3e of a multiple lift 
-ork and bridge crane. Slabs for annealing are picked from rack by means 
of an I-beam sling with chains using a bridge crane and placed on a transfer 
car having a belt driven roller bed, for removal to slab and coil annealing 
furnace located on opposite side of room. From the transfer car the slabs 
progress along a belt driven roller conveyor located at side of furnace to 
the entry and for charging. 

Ingots are processed thru break down mill, usually in rounds of twelve. 
Bronze strips from breakdown mill are transferred to storage rack for 
finish mill and are finished without annealing. Nickel and silver ingots 
are reduced to about 3/h" thickness and annealed.in continuous roller-hearth 
gas-fired annealing furnace manufactured by the Electric Furnace Co. The 
rated output for this furnace is 5,000 pounds of metal per hour. The 
arnealed slabs of nickel and silver undergo further reduction on the roughing 
mill to a gauge of about 0.225” and are then transferred to storage rack of 
finish mill for coiling and subsequent annealing at a gauge of about 0.190” 
after which the annealed coils are finished to proper gauge for various 
denominations. 

The conveyor system for the finish mill consists of a roller entry 
conveyor having a chain driven motorized section, and a circular gravity 
roller conveyor for coil return to the entry side of the mill. The strips 
pass thru the mill into a Lewis upcoiler from which they are ejected into° 
a roller cradle by means of an air cylinder. This cradle is elevated by 
means of an air cylinder and coils roll onto the gravity return conveyor 
This circular conveyor holds about 1*0 coils. The annealed coils are moved 
to the finish mill from the coil storage conveyor area by means of a 
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portable roller cross over conveyor* The entire area where roughing mill 
and finish mill are located is serviced by 3 bridge cranes, a 1- ton, 
a 3 ton, and a 5 ton. 

The finished coils are removed from the finish mill gravity conveyor 
by use of a bridge crane and hook and are piled in a storage area near the 
slitter. The finished coils which are about 121” wide are transfered 
from storage pile to a cradle equipped with rollers by use of a ,job crane 
and hook, from which they uncoil thru the slitter which trims the edges and 
slits the coil into two strips 5 7/8” wide. From the slitter the strips 
enter an upcoiler for recoiling and are then transfered by use of a jiD 
crane and hook to the v-shaped ring storage racks in front of the punches. 

Blanking is accomplished by use of 2 Bliss High speed blanking presses 
and 2 General Engineering high speed blanking presses. The rings are rolled 
from ring storage racks into uncoiling cradles equipped with rollers for 
entry into blanking presses. 

As material is finished on the finish mill, test rings are blanked and 
sampled throughout the length of the ring. Prescribed samples are weighed 
to establish the ^auge at which the entire round should be finished in order 
to keep within predetermined limits of standard so that individual blanks 
will be within legal weight tolerance. Following is a list of various 
denominations and predetermined limits. 


Denomination 

Sample in Pieces 

Limits 

St*d Weight 

Bronze 

500 

A 2 oz. 

5& oz. 

Nickel 

500 

A 2 oz. 

80.375 oz. 

Dimes 

5bo 

/ .85 oz. - .UO 

OZ. Uo.1875 oz. 

Quarters 

liOO 

A 2 oz. 

80.375 ozs. 

Halves 

200 

A 2 oz. 

80.375 oz. 


On bronze only test rings are sampled and blanks weighed. 


On nickel and dimes all rings are ultimately sampled and blanks weighed 
and all blanks from ring are discarded if test sample is found to be outside 
of predetermined limits. 

On quarters and halves using standard weight of te3t sample as dividing 
line, blanks are separated into three classes, which are, strip ends, ligjrts 
and heavies. All rings are sampled and all blanks as determined from test 
sample are placed in appropriate class if within prescribed limit. If not 
within prescribed limits they are discarded. No sampling of blanks from 
strip ends is done as these blanks are not representative of whole strip. 

The number of blanks cut at each punch press stroke is as follows* 8 
cents, 7 nickels, 8 dimes, 6 quarters, and 5 halves. 

Punched strip enters a rotary clip chopper at back of punch and clips 
fall from chopper into tote boxes placed on dolly underneath chopper. When 
these boxes are filled they are dumped into gondolas for return to Melting 
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«ud Refining UlvllJon without tranafei' weighing. 


Out. blank* frt»n t.h« rolling room *r« wr-1i:h«*i tht*ouK»» the pmama* t > 
room attar whloh they are «*nt to the annealing * oltaning room or to »torag* 
if excess blank* «re being produced* 


The annealing a cleaning room I* equipped with American g«« furnace# 
No. ny-d and 8 IlnM of* Ranaehoff a'.Leaning equipment. Furnace hoppers urn 
dll mi from tote boxen by use of a bridge crane and blenka from drynrn ar# 
discharged into eondolea* 


The annealed end oleaned blinkw are sent to the upsetting section 
without helm* weighed thru the prooeae weigh mom. The upaattlng aeotlon la 
I mm toil it one and of the pre«o room «nd in equipped with 2 b I Ine upaettl ng 
mil la and 2 raoonatrnoted philadelphle made upaettlng mil in with 1Imknn 
bearing*. All ml lie are aqulpped with duel automatic horlaontal dleo reed. 
Feeder* are loaded fmm a central hopper Tor eaoh machine which a filled 
from oh ut a a extendi nf from the preaa room balcony. Chute* «ro filled ny 
dumping annealed blaitka Into them from the balcony. Upaet blanks rail from 
mil la Into tote boxes placed on roller conveyor# eo they o*n he rolled under 
a monorail crane for transference to band trunk*. They are then taken to 
review aeotlon without weighing through prooeaa weigh aeotlon. 


The review room la equipped with 9 standard mint made review table*. 

The minor and dime reviewed blank* go to the prooenn weigh room tor weighing 
to the praaa room. The quarter and half dollar blank* go to the adjuatlng 
mom for weighing thru the automatic aoalan without being weighed thru the 

prooeaa weigh room. 

Th# automatic weal* room has 6 ten-beam automatic ao«l««» U of which are 
•quipped with automatic feeder*. Kalla and feeder* are available for 
lnat.nl latlon on the other 2. Blank* nra delivered in gondola* which ari 
ui»v«ted onto table* and blank* «re drawn into blank oatohing cane for 
charging Into automatic feeder*. Oondolna of blank* of lights and haavlea 
are aamplad top and bottom to extent of at least £,000 pieoen and run kb™ 
weighing machine* to ascertain if there are any ho»vy condemned In the lights 
and any Light condemned In the heavies. If no heavy condemned blanks are 
found In the sample from the lights, then the nntlre gondola of lights will 
be run for light oondemned only. If no light oondamned blankn «<re found In 
the sample of he*vies, then th# entire gondola of heavies will be run for 
heavy condemned only. In the event any light oondemned blank# ure found in 
th# heavies, then th# entire gondola will be run for light and heavy condemned. 
The same will apply If any heavy condemned blanks are found In the sample of 
lights. Ad.1 unted blanks arm dumped into tote boxes on hand trucks for 
delivery to prooeaa weigh room where they are weighed either Into storage or 
for stamping. Condemned blanks are also dumped Into tote boxes for return 
tr> prooeaa weigh aeotlon for aubaaquant delivery to the Melting Ar Refining 

Division. 


The preaa room la equipped with ?? presses, 20 of which may be used for 
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stamping any denomination from ce t to dollar, 2 may not be used for stamp- 
in£ coins larger than quarter dollars. 21 presses may be used for dual 
s amping for cents and dime3. Feeding equipment is on hand for dual 
s amping of nickels on 9 presses, dimes on 12 presses, and cents on 21 
presses* This equipment is probably sufficient for most any combination 
coinage program which might be called for. Production of cents, nickels 
an imes is 100% by dual stamping© Blanks are delivered to press room 
balcony by process weigh room in gondolas. These gondolas are dumped into 
chutes extending into the press room from the balcony. There are six 
chutes on East side of room servicing 12 presses and h chutes on West side 
of room to service 10 presses. Blanks are drawn from chutes into circular 
screen bottomed containers supported on racks equipped with castors for 
movement to presses. Containers hold about 2,500 ounces of blanks which 
are fed by scoop to feederhoppers on the presses. Stamped coins at presses 
are handled in coin boxes. These boxes of coin are dumped into tote boxes 
for subsequent handling. Minor coin goes directly to the counting section 
without process weighing. Silver is wei^ied in the Process WeighRoom and 
then routed to the counting section. Four of the presses on the East side 
of the press room are equipped with enlarged press feed hoppers and coin 
catch traps. Coin from these presses is dumped into tote boxes on dollies 
at the side of the press. Full tote boxes of coin are rolled a short 
distance to a position under an electric hoist and are lifted from the 
dollie and dumped into standard tote boxes on hand trucks. Similar equip¬ 
ment is to be installed for the remainder of the presses in the press room. 


The counting section is equipped with 8 Abbott counting machines placed 
on steel stands, 2 to a stand with an elevated hopper feeding into syntron 
vibrators which feed each counting machine. Minor coins for counting comes 
directly from the press room while silver coin comes from the process weigh 
room to the counting section. Coin is counted directly into bags, $50.00 
denominations of silver (#1 bags). Two counting machines have a common 
portable sack sewing natchine used for sewing closure of the bagged bronze 
voin instead of sealing the bags. Ragged coin is weighed in drafts of 15 
bags for bronze and 10 bags for each of the other denominations using a pre¬ 
determined tare weight for the weight of bags & seals or thread. A 10,000 
ounce scale is used for weighing bagged coin. Hoppers on counting machine 
stands are filled from tote boxes using a bridge crane for dumping. Bagged 
coin for delivery to the Cashier is stacked on pallets placed on hand trucks, 
60 bags on cents, JUO bags on nickels and bags on silver. 

The process weigh room is equipped with one 10,000 ounce scale and 2 
bridge cranes for handling weigh tubs on and off the balance. The standard 
draft for all denominations is 10,000 ounces. Blanks to the presses are 
controlled in locked gondolas. 

METHOD OF RECORDING LIFE OF DIES 


An individual die card is issued with each die as it is put into service - 
information shown on each card as follows: denomination, die number, date 
issued, die setter, remarks, date retired, by whom retired and by whom checked. 
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The record cards are kept in a numbered rack from the time each die is 
issued until it is retired. 

When a new set of dies is put into service the required information 
is entered on the record card by the die setter and checked by the foreman. 
The counter on the press is set at zero ft the cards are placed in the rack. 
When the dies are retired the die setter enters the pieces struck as shown 
by the counter and he is checked by the foreman. If any of the dies are 
retired before the rest, entries are made on the cards just the same and 
the cards for the retained dies are returned to the rack. The counter on 
the press is turned back to zero and the additional pieces struck entered 
on the card when the die or dies are finally retired. 

Each day the foreman of the press room turns in the record cards for 
all dies retired to the Coining Division office where the permanent record 
of all coinage dies is kept in the Record of Coinage Dies, Form 86h» 

As shipments of dies are received from the Philadelphia Mint the die 
numbers are posted in the permanent record. After the dies are used, the 
number of pieces struck by each die and the date retired are entered from 
the individual die record card as received from the foreman of the press 
room. 


An intermediate posting to a loose-leaf form is made for convenience 
in compiling a monthly die report. The quarterly die reports are made from 
the permanent die record. 

DESTRUCTION OP' DIES 

Rptired dies are destroyed quarterly, and in addition all unused obverse dies 
are destroyed at the end of the calendar year. 

Lists of dies to be destroyed are prepared in advance from the permanent 
die record and copies of these lists are given to the Superintendent and 
the Assayer. 

The foreman of the press room arranges the dies in boxes in the order 
they appear on the lists to facilitate checking. The Assistant Superintendent 
of the Coining Division arranges for the destruction of the dies in the 
presence of the Superintendent and the Assayer or their designated representa¬ 
tives. Dies are checked off the list individually by number and are 
destroyed by melting the face and neck of each die with an electric welder. 

Two copies of the official report are then checked from the lists and signed 
by the Superintendent, the Assayer and the Superintendent of the Coining 
Division. 
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COINING MTTHODS 


Coinage ingots ere received by the Coining Division from the Melting 
* pef ning Division without transfer weighing. The Coining Division 
reeeives ell current production of the ingot melting room. 

The rolling room is equipped with two 18" Lewis mills powered with 
Weetinghouse 350 H.P. synchronous motors. For handling material at breek 
down mill e system of roller conveyors is employed consisting of two racks 

for loading ingots end slabs, a reversable motorized chain driven entry__ Cj x 1 * 

conveyor for ingots end strips entering mill.a (bel^ )' driven runout conveyor, 
a cross over chain driven conveyor with lugs for accommodating L slabs, a 
chain driven return conveyor and a transfer wheel at end of return conveyor 
accommodating six slabs, which returns slabs to the entry conveyor. Slabs 
and finished strips are removed from runout conveyor into a rack at aide 
of conveyor by employment of driven chains with lugs. These chains are 
also used to move the slabs and strips onto the cross over conveyor from 
the runout conveyor and are an integral part of it. Finished strips are 
taken from rack of break down mill runout conveyor by use of a multiple lift 
fork and bridge crane. Slabs for annealing are picked from rack by means 
of an I-bea- sling with chains using a bridge crane and placed on a transfer 
oar having a belt driven roller bed, for re oval to slab and coil annealing 
furnace located on opposite side of room. From the transfer car the slabs 
progress along a belt driven roller conveyor located at side of furnace to 
the entry and for charging. 

Ingots are processed thru break down mill, usually in rounds of twelve. 

Bronze strips from breakdown mill are transferred to storage rack for 

finish mill and ere finished without annealing. Nickel and silver ingots 

are reduced to about 3/U" thickneas and annealed.in continuous roller-hearth ^ 

gas-fired annealing fur 'ce manufactured by the Electric Furnace Co. The 

rated output for this furnace isCs^OpQTpounds of metal per hour. The 

a ncaled slabs of nickel and silver undergo further reduction on the roughing 

mill to a gauge of about 0.225” end are then transferred to storage rack of ^ . , nv 

finish mill for coiling and subsequent annealing at a gauge , 

after which the annealed coils are finished to proper gauge for various 

denominations. 

The conveyor system for the finish mill consists of a roller entry 
conveyor having a chain driven motorized oeotion, and a circular gravity 
roller conveyor for coil return to the entry side of the mill. The strips 
pass thru the mill into a Lewis upcoiler from which they are ejected into 
a roller cradle by means of an air cylinder. This cradle is elevated by 
means of an air cylinder and coils roll onto the gravity return conveyor. 

Thle oiroular conveyor holds about 1*0 coils. The annealed ooils are moved 
to the finish mill from the coil storage conveyor area by means of a 
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portable roller cross over conveyor. The entire area where routine i n-m 
and finish mill are located is serviced by 3 bridge cranes, a li ton, 
a 3 ton, and a 5 ton. 


v The finished coils are removed from the finish mill cavity conveyor 
y ase ox a bridge crane and hook and are piled in a storage area near the 
fitter, ^he finished coils which are about 121" wide are tranefered 
from stv « -e pile to a cradle equipped with rollers by use of a Job crane 
and hook, from which they uncoil thru the slitter which trims the edges and 
slits the coil into two strips 5 7/8“ wide. Prom the slitter the strips 
enter an upcoiler for recoiling and are then transfered by use of a jib 
crane and hook to the v-shaped ring storage racks in front of the punches. 

Blanking is accomplished by use of <£/Bliss High speed blanking presses 
and 2 General Engineering high speed blanking presses. The rings are rolled 
from ring storage racks into uncoiling cradles equipped with rollers for 
entry into blanking presses. 


As material is finished on the finish mill, test rings are blanked and 
sampled throughout the length of the ring. Prescribed samoles are weighed 
to establish the gauge at which the entire round should be*finished in order 
to keep within predetermined limits of standard so that individual blanks 
will be within legal weight tolerance. Following is a list of various 
denominations and predetermined limits. 


Denomination 


Sample in Pieces 


Limits St*d Weight 


Bronze 

Nickel 

Dimes 

Quarters 

Halves 


500 

500 

500 

liOO 

200 


jf 2 oz. 

-"a&LV!- 



—.ht> 

L/v 

. UV <TZ . 


53 oz. 
80.375 oz. 
liO.1875 oz. 
80.375 ozs • 
80.375 oz. 


On bronze only test rings are sampled and blanks weighed. 


On nickel and dimes 
and all blanks from ring 
of predetermined limits. 


rinrs are ultimately sampled and blanks weighed 
are discarded if test sample is found to be outside 


On quarters and halves using standard weight of test sample as dividing 
line, blanks are separated into three classes, which are, strip ends, lights 
and heavies. All rings are sampled and all blanks as determined from test 
sample are placed in appropriate class if within prescribed limit. If not 
within prescribed limits they are discarded. NO sampling of blanks from 
strip ends is done as these blanks are not representative of whole strip. 

The number of blanks cut at each punch press stroke is as follows* 8 
cents, 7 nickels, 8 dimes, 6 quarters, and 5 halves. 

Punched strip enters a rotary clip chopper at back of punch and clips 
fall from chopper into tote boxes placed on dolly underneath chopper. When 
these boxes are filled they are dumped into gondolas for return to Melting 
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and Refining Division without transfer weighing. 

Cut blanks from the rolling room are weighed through the process weigh 
room after which they are sent to the annealing & cleaning room or to storage 
if exoess blanks are being produced. 


% 



or 






The annealing & cleaning room is equipped with 2 American gas furnaces 
No. 139-S and 2 lines of Ransohoff cleaning equipment. Furnace hoppers are 
filled from tote boxes, by use of a bridge crane and blanks from dryers are 
discharged into gondolas. 

The annealed and cleaned blanks are sent to the upsetting section 
without being weighed thru the process weigh room. The upsetting seetion is 
located at one end of the press room and,is equipped with 2 Pliss upsetting 
mills and 2 reconstructed Philadelphia made upsetting mills with Timken 
bearings. All mills are eouipped with dual automatic horizontal disc fee . 
Feeders are loaded from a central hopper for each machine which is filled 
from chutes extending from the press room balcony. Chutes are filled °y 
dumping annealed blanks into them from the balcony. Upset blanks fall 
mills into,, tote boxes placed on roller conveyors so they can be rolled un r 
a monorail crane for transference to hand trucks. They are then taken to 
review section without weighing through process weigh section. 

\\ 

The review room is equipped with / standard mint made review tables. 

The minor and dime reviewed blanks go to the process weigh room for ^hing 
to the press room. The quarter and half dollar blanks go ^ ^ *djustiqg 
room for weighing thru the automatic scales without being weighed thru the 

process weigh room. , 

The automatic scale room has 6 ten-beam automatic scales, ^of which are 
equipped with automatic feeders. Rails and feeders are available for 
installation on the other i. Blanks are delivered in gondolas which are 
elevated onto tables and blanks are drawn into blank catching cans for 
charging into automatic feeders. Oondolas of blanks of lights and heavies 
are sampled top and bottom to extent of at least 5,000 pieces and 
weighing machines to ascertain if there are any heavy condemned in the lights 
and any light condemned in the heavies. If no heavy condemned blanks are 
found^Ln the sanple from the lights, then the entire gondola of 
be run for light condemned only. If no light condemned blanks are found in 
the ^nple of heavies, then the entire gondola of heavies will be run for 

ttSSTttle entire*gondola^^ll^^^vun 11 ^®^ 11 ^^^**®* he^rond^mned. 
deliv-/ to proe... wlgh 

to F proceee"w.i£h seetion for subsequent delivery to the Heltinq 8. Refininr 
Division. ^ 0& ~Y e \ 

is equipped with ^presses, 20 of wirtch may be used for 


The press room 
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stamping any denomination from ce t to dollar, 

Ing ea ioe l a rg e* tha n quarter dollars. 2% presses may be used for dual 

stamping for cents and dimes. Feeding equipment is on band for dual n 
stamping of nickels on 9 presses, dimes on 12 presses, and cents on^ ^ 
presses. This equipment is probably sufficient for most any combination 
coinage program which might be called for. Production of cents, nickels 
and dimes is 100£ by dual stamping. Blanks are delivered to press room 
balcony by process weigh room in gondolas. These gondolas are dumped into 
chutes extending into the press room from the balcony. There are six 
chutes on East side of room servicing 12 presses and h chutes on Vest side 
of room to service 10 presses. Blanks are drawn from chutes into circular 
screen bottomed containers supported on racks equipped with castors for 
movement to presses. Containers hold about 2,500 ounces of blanks which 
are fed by scoop to feederhoppers on the presses. Stamped coins at presses 
are handled in coin boxes. These boxes of coin are dumped into tote boxes 
for subsequent handling. Minor coin goes directly to the counting section 
without process weighing. Silver is wei^ied in the Process Weigh Room and 
then routed to the counting section. Four of the presses on the East side 
of the press room are equipped with enlarged press feed hoppers and coin 
catch traps. Coin from these presses is dumped into tote boxes on dollies 
at the side of the press. Full tcte boxes of coin are rolled a short 
distance to a position under an electric hoist and are lifted from the 
dollie and dumped into standard tote boxes on hand trucks. Similar equip¬ 
ment is to be installed for the remainder of the presses in the press room. 


The counting section is equipped with Abbott counting machines placed 
on steel stands, 2 to a stand with an elevated hopper feeding into syntron 
vibrators which feed each counting maohine. Minor coins for counting comes 
directly from the press room while silver coin comes from the process weigh 
room to the counting seotion. Coin is counted directly into bags, 853*00 
denominations of silver (#1 bags). Two counting machines have a common 
portable sack sewing machine used for sewing closure of the bagged bronze 
voin instead of sealing the bags. Bagged coin is weighed in drafts of 15 
bags for bronze and 10 bags for each of the other denominations using a pre¬ 
determined tare weight for the weight of bags & seals or thread. A 10,000 
ounoe scale is used for weighing bagged coin. Hoppers on counting machine 
stands arV’filled from tote boxes using a bridge crane for dumping. Bagged 
coin for delivery to the Cashier is stacked on pallets placed on hand trucks, 
60 bags on cents, U0 bags on nickels and U5 bags on silver. 


The process weigh room is equipped with one 10,000 ounce scale and 2 
bridge cranes for handling weigh tubs on and off the balance. The standard 
draft for all denominations is 10,000 ounces. Blanks to the presses are 
controlled in locked gondolas. 


METHOD OF REC0PPI?!C LIFE OF DIES 

An individual die card is issued with each die as it is put into service - 
information shown on each card as followst denomination, die number, date 
iseued, die setter, remarks, date retired, by whom retired and by whom checked. 
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The record cards are kept in a numbered rack from the time each die is 
issued until it is retired. 

When a new set of dies is put into service the required information 
is entered on the record card by the die setter and checked by the foreman. 
Tht counter on the press is set at zero & the cards are placed in the rack* 
When the dies are retired the die setter enters the pieces struck as shown 
by the countor and he is checked by the foreman. If any of the dies are 
retired before the rest* entries are made on the cards just the same and 
the cards for the retained dies are returned to the rack. The counter on 
the press is turned back to zero and the additional pieces struck entered 
on the card when the die or dies are finally retired. 

Each day the foreman of the press room turns in the record cards for 
all dies retired to the Coining Division office where the permanent record 
of all coinage dies is kept in the Record of Coinage Dies, Form B6U. 

As shipments of dies are received from the Philadelphia Mint the die 
numbers are posted in the permanent record. After the dies are used, the 
number of pieces struck by each die and the date retired are entered from 
the individual die record card as received from the foreman of the press 
room. 


An intermediate posting to a loose-leaf form is made for convenience 
in compiling a monthly die report. The quarterly die reports are made from 
the permanent die record. 

DESTRUCTION OF DIES 

Retired dies are destroyed quarterly, and in addition all unused obverse dies 
are destroyed at the end of the calendar year. 

Lists of dies to be destroyed are prepared in advance from the permanent 
die record and copies of these lists are given to the Superintendent and 
the Assayer. 

The foreman of the press room arranges the dies in boxes in the order 
they appear on the lists to facilitate checking. The Assistant Superintendent 
of the Coining Division arranges for the destruction of the dies in the 
presence of the Superintendent and the Assayer or their designated representa¬ 
tives. Dies are checked off the list individually by number and are 
destroyed by melting the face and neck of each die with an electric welder. 

Two copies of the official report are then checked from the lists and signed 
by the Superintendent, the Assayer and the Superintendent of the Coining 
Division. 
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Coinage lnjotic arc received Ly the Coining Division fron the 
belting and 1 e fining DlvliiJon without transfer weighing. The 
Coining Division rto<ivek *11 current production of the ingot 
melting room. 

The rolling room i» equipped with two lb" Lewis mill* powered 
with Weotinghouse 350 M.i. nynchronou* motors. Tor handling 
p. atonal *t breakdown will a system of roller conveyor* 1* 
employed consisting of two racks for loading Ingot* and slabs, 
a reversatlo motorised chain driven entry conveyor for Ingot* 
and strip* entering null, a chain driven runout conveyor, a 
crow* over chain driven conveyor with lug* for accommodating 
4 elab*, a chain driven return conveyor and a tranefer wheel 
at end of return conveyor accommodating rix slab*, which return* 
•lab* to the entry conveyor. Slab* and finished *trip* are 
removed from runout conveyor Into a rack at elde of conveyor 
by employment of driven chain* with lug*. Tht*t chain* are 
aleo used to move the slab* and strip* onto the crop* over con¬ 
veyor from the runout conveyor and art an integral part of It. 

Finlehc d strip* arc taken from ruck of breakdown mill runout 
conveyor by u*e. of a multiple lift fork and bridge- crane. Slab* 
for annealing are picked from rack by mean* of a I~h«ara *ling 
with chain* using a bridge crane and placed on a transfer car 
having a bell driven roller ltd, for removal to slab and coll 
annealing furnace located on opposite *ide of room. From tie 
transfer car the slabs progress along a belt driven roller 
conveyor located at side, of furnace to the entry and for charg¬ 
ing. 

Ingots are processed through breakdown mill, usually in round* 
of twelve. cronzt rtrips from breakdown mill are transferred 
to storage reek for finish mill and art finished without anneal¬ 
ing. Mckel and silver inpots are reduced to about 3/4' thick¬ 
ness and annealed in contlnou* roller-hearth gas-fired anneal¬ 
ing furnace manufactured by the lectrlc Furnace Co. 
rated output for this furnace is 0,500 pound* of metal psr 
hour. The annealed slat* of nickel and silver undergo further 
reduction on the roughing mill to a p-auge of about 0.225** and 
are then transferred to storage reck of finish mill for coiling 
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an<l sutseqv.ent duncalln.' at a (*.augi, ae rhown in rolling 
scheduled, *.f te r which the annealed colls are finished to 
proper gauge for variola d*no».inations. 

The couveyor system for tit finish nill consists of a roller 
entry conveyor havin^ u chain driven notorized section, ana a 
circular gravity roller conveyor for coil return to the entry 
side of the rill. Tht strips pass through the Bill into a 
Lewis upcoilcr frois which they arc ejected into a roller 
cradle by mans of an air cylinder. This cradle is elevated 
by means of an air cylinde-r and coils roll onto the gravi > j 
r« turn conveyor. This circular conveyor holds about 4C colls. 
The annealed coils are roved to tbs finish *111 fro* the coil 
storage conveyor area by means of a portable roller croes 
over conveyor. The entire area where roughing *111 and finish 
Bill art located is serviced by 3 bridge cranes, a 1* ton, 
a 3 ton, and a 5 ton. 


Thw finished coils are removed fro* the finish *111 gravity 
conveyor by use of a bridge crane and hook and art piled in a 
storage area near the slitter. The finished coils which are 
about 12i" wide are transferred fro* storage to a cradle 

equipped with rollers by use of a Jfb crane and hook, from which 
they uncoil through the slitter which tri*s the edges and slits 
the coll into two strips 5-7/8" wide. Fro* the slitter the 
strips enter an urcoilcr for recoiling and are then transferred 
by use of a Jit- crane and hook to the v-shaped ring storage 
r&cre• in front of the punch#* . 

Blanking is accomplished by use of 3 Bliss Jigh speed blanking 
presses and 3 General rngineering high speed blanking presses. 
The rings are rolled fro* ring storage racks into uncoiling 
cradles equipped with rollers for entry into Llankinf presses. 


As material is finished on the finish mill, test rings arc 
Llanked and campled throughout the length of the ring. ire¬ 
sented samples are weighed to establish the gauge at which the 
entire round should be finished in order to keep within prede¬ 
termined Units of standard so that individual blanks will be 
within legal weight tolerance. Following is a list of various 
denominations and predetermined limits. 
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Denomination 

Sj«ir 1 c in pieces 

Limits 

St’d. Weic-ht 

Bronx* 

900 


2 oz. 

90 oz. 

Nickel 

900 

r 

2 oz. 

80.379 oz. 

Dimes 

900 i* 

1.0 

OZ. - 

.60 oz. 40.1979 oz. 

Quarters 

400 

/ 

2 oz. 

80.379 ozs. 

Halves 

200 


2 oz. 

80.379 oz. 


C/n bronze only test rings arc sampled and blanks weighed. 

On nlokel and dimes all rings are ultimately sampled and blanks 
weighed and all blanks from ring are discarded If test sample 
Is found to be outside of predetermined limits. 

On quarters and halves using stundard weight of test sample as 
dividing lins, blanks are separated Into three classes, which 
are, strip ends, lights and htav.c-ii. All rings are sampled 
and all blanks as determined from test sample are (laced in 
appropriate class if within prescribed limit. if not within 
prescribed limits they are discarded. No sampling of blanks 
from strip ends is done as these blanks arc not representa¬ 
tive of whole strip. 

The number of blanks cut at each punch press stroke is as 
follows: 6 cents, 7 nickels, 8 dimes, 6 quarters and 9 halves. 

Punched strip enters a rotary clip chopper at Lack of punch and 
clips fall from chopper Into tote boxes placed on dolly under¬ 
neath chopper. When these boxes are filled they are dumped 
Into gondolas for return to Melting and Refining Division with¬ 
out transfer weighing. 

Cut blanks from the rolling room are weighed through the process 
weigh room after which they are sent to the annealing and clean¬ 
ing room or to storage If excess blanks arc being produced. 

T h« annealing and cleaning room is equipped with 2 American 
gas furnaces No. 130-S and 2 lines of Ransohoff cleaning equip¬ 
ment. Furnace hoppere are filled from tote boxes by use of a 
bridge crane and blanks from dryers arc discharged into gondolas. 

The annealed and cleaned blanket are sent to the upsetting sec¬ 
tion without being weighed through the process weigh room. The 
upsetting section is located at one end of the press room and 






* 


<• MfeJppM * *14** tiptAlHtof to-lflw mt>4 ft *• ***** ♦ ***n t r-*4 

>'h» ItoftMlfu.U i»**f* »fll* HU. tl i-i*r« lf»to*fMfttof AM 

nM4» A 4 ft * *i>'4 |'»r<4 wllfi Ih*I * »•t wm*» 11 to l •<>) ^><h * « I **!«« t**4 p 

#*> ItoNlI*! ff«(» M toftfltAtof IlMf |<to* iNf toUM- VMtolHfJft whtnh 

1 • #UI*rf ff"to ‘•Mitt to fttf|**«Mflft f*M»* ♦»** f<*to*to #»»*k**, lrftj«totoff 

• *» I<y ftntofittof totoflftAlftll |N|D It »«# »fc» 

NtfNH|f| *^#*» MamI** #«ll fm*** i|lt» l»«ito t"'<<4>Wh» mn4/nf Iftt# 

U(, *» **n mno mm u** mam »*♦. r>iug oio 

• WMMtotfttl Ml tth* fto* lM»M»f»l *in<» iti fottfH IWHftltto, It+y %f. 

MlAM 4 411* * ft tfc Mvlk# IIMlIlili »HUm VMtfNtftf ttofttoMftf. 

*Mlftll •kMtlMH, 

l>M MUifl | • Mlf'l 4 f t'M’l *1 II 4 IlkM'lMfl f-lnt »to<|to fkVUV 

i*4.4*«, turn mtmtr ak*4 4I»»<m r*v»**M,i | i am<*a $•* *a m*a !«**#*••• 

*•<»* MMM #m* w»l»l.to Hi Him |.|k»« Hi* qu*tt*r 

mH4 totol t >M| |«t Mftrtlfi f ft 44 *• • #<IJhnMH| 90H0 t*4f WtoltoMn* 

i to * Miff It H<#' mi* i mmm 4 I »f #i<K I «| Ml 4 wilt* i f » 4 •« tr mi | 4 . t, * 1 11 , * i#t* § it f ft* 

MlMMftl WMltfi. M4MI, 


< f*M Ml* I ***** I I N * Mil ft* *Ht-«* hrn» 4 4 mm I****;, *. ****** ft i I 4 »**#!#•, | Iff 

wfkltih *M Afttllftjlftft Mllfi to I-I'HMm Iik4* t ( 1«»i« •»,« ftkltff 
44» ftV*l|AMft fto* f MM l« 4 1 M 4( If H HI* flit* to H>»P f.tltoMtto *f» 

ftftllMfM IH •toto^tolt# wMm|. • *• * l*Vfttft4 w»tw |4tl«» **4 i,u*>m 
Hi** ‘JrawH liiiN Man* lltnUlDfi ftttoto fur nl»«rMlfi| tat* iu(9»«i (• 
#«« 4 *f«f Utonfttol a* tof Mtfill to# light* **4 4 * 4 «f 44 •** A»mpIa*I 
ton *4 btof 4 • to | to »-f «« Iftftftt $,li»0 t<i*«*» «nI ftoto 

ih*toM*t« «*!« tot** tototoh I m*m f«f mum i • i m if t K»r» *r» nay h**o 
•••4*m*ft4 4 to Mi* 11 Kill# •»**< A»r M|M kimHumh* I In %H* hftAvJftto, 
If toto fcftfttof t nUh'liMiM I* I* »> M« * *»M ItoHto'l I to Ito* tototoj.lk *>«#« Hi# 
HftMtf Mitto ♦»■• *I.I«I» Mm Ilf il*M« will I.* run fn* | | f nt 

••n4*Wtoto*l totoljf# If fin I4M #4 hiIm«h*i| I lunltto MtoM limn) In t|i« 

• totof I# wf h4MV*toto f M*mi» Hi* **. •!#’» *totoll4|* »## NtotoWttof Will N» 
ftoto f«* h»»vy tototo‘l*M>MM«t toflly, In Hi* *w»ril >»r Unfit f,**n*l» t m»h 

Mtofitoto 444 f4W»4 »i. f I** tiMivffto, thtoto H»w wtollr* fttoti'twl* wilt 
l>* * *i to fn* I I «M toto4 ItMMVif M«*fi*itomto* *», ft« tofito* will toi'.’ly If 
4»4 Nt*to4tototo#4 » Im**i » tof» fMin4 It* *l.to •«f«lff|« f.f tl*M#, 

A *4 11* * f # if I- f ton* M 4f» f» Itoj** 4 I to ♦*» gUMM Itoto fit* 4*1 1***4 »«f f.f It» 
***** Wtolfl* **Mflktfi wilt** Mil-f Ml* W* I * I* »»<l Ml Him* Inin • f it ***** 
m* fii* tottotoffltoif, | • i- to #4 l iMifi ton toltotf *»«i*t **4 IhIm tot* 

l« «t # *i a f to* *#»t*ri* **» *»i»,MM* Ml I iff. •• 4 f I ton fi#r at i to* <j»i * *« t i|» 

ft***? •« fliii M*ii 4«4 m.<» totofitofiif HI f I to l #to i 


-5- 


The pr„e« roo* 1. .quipped with 2# pree.e., all 299 of which 

*llTo y L * ““ d ,OT »»y aenoPlnotloa trom cent to dollop. , 

2 pr.e.e. aay be u.ed for dual .tamping for cent, and dlme.^A^ 
reeding equipment ie on hand for dual ntaaplng of nickel, on 

or 12 prc-sat-B, and cents on 29 presses. This 
equipment is probably sufficient for most any combination coin¬ 
age program which might be called for. Production of cents, 
nickels and dimes la 100% by dual stamping. Blanks are deli¬ 
vers. to rress room balcony by process weigh room in gondolas. 

esc gondolas are dumped into chutes extending into the press 
room from the balcony. There are six chutes on East side of 
room servicing 12 presses and 4 chutes on West did© of room 
to service 10 presses. Blanks are drawn from chutes into 
circular screen bottomed containers supported on racks 
equipped with castors for movement to presses. Containers 
hold about 2,500 ounces of blanks which are fed by scoop to 
feederhoppers on the presses. Stamped coins at presses are 
handled in coin boxes. These boxes of coin are dumped into 
tote boxes for subsequent handling. Minor coin goes directly 
to the counting flection without process weighing. Silver is 
weighed in the process weigh room and then routed to the 
counting section. Four of the presses on the East side of 
the press room are equipped with enlarged press feed hoppers 
and coin catch traps. Coin from these presses is dumped into 
tote boxes on dollies at the side of the press. Full tote 
s.ox*s ot coin are rolled a short distance to a position under 
an electric hoist and are lifted from the dollie and dumped 
into standard tote boxes on hand trucks. Similar equipment 

is to be Installed for the remainder of the presses in the 
prese room. 


The counting section is equipped with 10 Abbott counting mach¬ 
ines placed on steel stands, 2 to a stand with an elevated 
hopper feeding into sjintron vibrators which feed each 
counting machine. Minor coins for counting comes directly 
from the press room while silver coin comes from the process 
weigh room to the counting section. Coin is counted directly 
into bags, $50.00 denominations of silver (#1 bats). Two count¬ 
ing machines have & common portable sack sewing machine used 
for sewing closure of the bagged bronze coin Instead of 
sealing the bags. Bagged coin is weighed in drafts of 15 
bags for bronze and 10 bags for each of the other denomina¬ 
tions using a predetermined tare weight for the weight of 
bags and seals or thread. A 10,000 ounce scale is used for 
weighing bagged coin. Hopper# on counting machine stands art 
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WASHINGTON. D.C. 20220 
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DIRECTOR OF THE MINT 


PERCENTAGE COMPOSITION OF METALLIC ELEMENTS 


PRESENT IN CURRENT U. S. COINS 


The percentage composition of the metallic elements present in current U. S. 
coins follows: 


95% copper, 5% zinc 
75% copper, 25% nickel 


One-Cent 

Five-Cent 


Prior to the passage of the Coinage Act of 1965, all of the circulating U. S. 
silver coins - the dollar, half dollar, quarter and dime - were composed of 
a silver-copper alloy containing 90% silver and 10% copper. 

The 1965 Coinage Act removed all silver from the dime and quarter. These are 
now "clad metal" or "bonded" coins. The outside layer is composed of a 75% 
copper and 25% nickel alloy . The core contains pure copper. The outer layer 
is bonded to the core, and represents l/6th of the total thickness of the coin. 

If the coin were to be melted, the composition would be 8.33% nickel and 91.67% 
copper. 

The silver content of the half dollar was reduced from 90% to 40% in 1965, by 
the same Act, and became a "clad njetal" coin. The outside layer is composed of 
a silver—copper alloy containing silver and_jj03f copper. The outer layer 

represents a little less than l/6th of the total thickness of the coin. If the 
coin were to be melted, the resulting metal would be 40% silver and 60% copper. 

Coinage legislation approved December 31, 1970, removed all silver from the half 
dollar, and also from the silver dollar (the last of which had been minted in 
1935). Now, none of our circulating coins contain silver. All are the clad 
metal and contain 75% copper and 25% nickel, as described above. 

Dollar coinage was resumed in 1971, and those now circulating bear the Eisenhower 
likeness. Also a layered, or bonded piece, the outside is a 75% copper and 25% 
nickel alloy with a core of pure copper. Melted down, it would contain 8.33% 
nickel and 91.67% copper. 


oOo 



Keep Freedom in Your Future With US. Savings Bonds 








Clad Versus Alloy Dollar 




The unanimous opinion of officials of the Denver Mint 
to the effect that the new Eisenhower Dollar should be made 
of cupro-nickel alloy, rather than cupro-nickel clad, is 
based on the following facts: 

1. In the present instance, as opposed to the situa¬ 
tion in 1965, it isn't necessary to go to clad since 
we do not have the vending machine problem. The 
situation is entirely different from that which con¬ 
fronted us in 1965 when we went to clad coins for 
dimes, quarters and halves. At that time, we had to 
develop coins which would circulate side by side with 
the old coins and be equally acceptable to the vending 
machines which were engineered to the old coins. 

2. The clad coin is less desirable because of the 
exposed red edge and it will be much more pronounced 
with the thicker half dollar and dollar coins* 

3. The clad coin is much more expensive. When we first 
went to clad coins, the cost of producing the clad 
coins was approximately six times as much as the 
former cost of producing alloy coins. Nov/ that the 
suppliers have more experience with clad and we are 
purchasing strip in a buyers market, rather than a 
sellers market, the cost is down to approximately 
three times as much. 

4. The already perplexing problem of how to get rid of 
large amounts of undesirable 8 1/3 L nickel scrap will 
be multiplied by production of both the clad half 
dollar and the clad dollar. If they were made of cupro¬ 
nickel alloy, it would not only preclude the compounding 
of an already existing problem, but would provide some 
relief for the present problem by providing an outlet 
for this type of scrap. 

5. There is some question as to whether or not the 

*required thicker strip will bond as good as the thinner 

strip. 
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COINAGE OPERATIONS 

United States 5-cent coins are cupro-nickel pieces composed of 
75 per cent copper and 25 per cent nickel. Our cents are bronze 
and contain 95 per cent copper and 5 per cent zinc. 

Pure metals, accurately weighed and combined to produce these 
alloys are melted in electric furnaces to form a homogeneous mass 
and are cast into coinage ingots in water-cooled molds. 

The ingots are passed several times through rolling mills which 
reduce them to long strips of the exact thickness or gauge required 
for the denominations being produced. The strips are fed into high¬ 
speed punch presses which cut planchets or blanks of the proper di¬ 
ameter. Both the cupro-nickel and bronze planchets are softened by 
annealing in a special type furnace, cleaned, and dried. 

Planchets for the 5-cent and 1-cent coins are put through an edge¬ 
rolling operation which produces a raised rim on them. With a single 
stroke, the coining press stamps the designs of both the obverse and 
reverse dies on the planchet. 

The dime, quarter, half dollar and dollar are manufactured 
from strips composed of three layers of metal bonded together and 
rolled to the required thickness. This is called "cladding." The 
face is 75 per cent copper and 25 per cent nickel and the core is pure 
copper, which is visible on the edges of the coins. 

Initially, all clad material was purchased from outside manufac¬ 
turers since the Mint did not have the capability of producing clad 
strip. The Mint has since developed this capacity and now produces 
a large portion of the clad strip in-house. The three strips to be 
bonded are softened in large coil annealing furnaces, carefully cleaned, 
wire brushed, and are rolled together under high pressures. The 
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clad strip is then rolled to final blank thickness. From this point 
forward, the manufacturing processes are the same as for the 
5-cent and 1-cent coins. The edges of the dimes, quarters, half 
dollars and dollars are reeded. This familiar element is also 
produced as a part of the stamping operation. 

Ail denominations are inspected, then counted and bagged 
preparatory to shipment to the Federal Reserve banks. Dimes, 
quarters, half dollars and dollars are sacked $1000 per bag for 
each denomination; nickels are sacked $200 per bag, and cents, 
$50 per bag. 


-00O00-- 


OPERATIONS INVOLVED IN THE 
PRODUCTION OF COINS AT THE DENVER MINT 


The Denver Mint normally produces approximately SOrOGOyOOO coins per 
day. This amount decreases directly in proportion to the number of larger 
coins ($1/4, $1/2 and $1) being produced. In addition, the Mint manu¬ 
factures coin and/or blanks for various foreign countries. 

The six (6) steps involved in the production of coins are (1) Materials 
Receiving and Shipping, (2) Blanking, (3) Annealing and Cleaning, (4) Up¬ 
setting, (5) Stamping, and (6) Counting and Bagging. 

(1) Materials Receiving and Shipping 

The Mint purchases metal strip in coiled form from con¬ 
tractors. The coils are shipped on wooden pallets and 
unloaded from trucks with forklifts. The coils are re¬ 
moved from the pallets, weighed, and stored by the blank¬ 
ing presses. Chopped scrap is boxed and loaded on 
trucks for return to the strip suppliers. 

(2) Blanking 

Fifteen inch wide strips of specified thickness, in coil 
form to save space and permit easy handling, is processed 
through punch presses; this produces planchets (blanks) 
for future processing into coins. The remaining "web,” 
after the blanks are punched out, is chopped up into fine 
pieces by a chopper attached to the exit end of the punch 
press. The blanks are then weighed and transported to 
Annealing. 

(3) Annealing and Cleaning 

The blanks are annealed and cleaned in one continuous 
piece of equipment. The blanks pass through a high tem¬ 
perature annealing furnace for the purpose of making them 
soft enough to receive the impression of the coinage dies 
during the later stamping operation. The blanks are washed, 
rinsed, and dried; they are then riddled or screened to 
remove cutouts and small pieces of scrap. 

(4) Upsetting 

The annealed and cleaned blanks are next put through upset¬ 
ting (rimming) machines where the edges are rolled smooth 
and slightly raised. The amount and type of upsetting, 
that is, the height, shape and cross-section of the raised 
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edge, bears a distinct relationship with the quality of 
the finished coin and is necessarily varied in accordance 
with the design of the particular coin being produced. 
Actually, the edges of the blanks are upset for three 
reasons: First, to give them a smooth edge; second, to 
provide an additional amount of metal at the edge of the 
coin to take care of that part of the design which is on 
the edge, and; third, to enable the coins to be stacked 
evenly. After upsetting, the blanks are then transported 
to the pressroom or to storage. 

(5) Stamping 

The upset blanks are fed into automatic coin presses where, 
in the case of our most up-to-date presses, the impression 
is stamped on both sides of four coins for each stroke of 
the press. Each of these up-to-date presses will coin 
approximately 600,000 pieces per 24-hour day. Daily pro¬ 
duction from our older conventional presses is approximately 
one half that amount. The Denver Hint has 78 presses in 
operation. After the coins are stamped, they are passed 
over screens to remove oversize and undersize coins or 
blanks. 

(6) Counting and Bagging 

The final step in coin production is that of counting and 
bagging the finished coin. Here, metered counting machines 
are used to count and put a pre-determined number of coins 
in a bag attached to the exit end of the machine. All 
filled bags of coin are sewed and delivered to the Cashier 
for storage in vaults and ultimate shipment to Federal Re¬ 
serve Banks. 
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You are to do the same with your helpers; first with the castors, 
next with the stanners,* and then with tho '..-orkr.cn; and see that you 
check often with the weight adjustors, because this is very important, 
and finally’ with the coiners. As I have said, it is necosear, not 
to bo careless in any part nor to trust yourself to tho knowledge or 
goodness of any person, or in their hands, if^you can avoid it, but, 
as I h ve told you, to do everything yourselitftha t is possible. 

Therefore it is necessary to be a clever person with =n alert 
nind. Cue must be a good arithmetician so as to nake no nistakes in 
reckonin' 7 , to his own or others* loss. He must also know how to 
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''ll reducei to a certain uniforn tkiruit.es. 
bits length into lie tie squares lik j 


taa^ uicy turn out : kittle heavier than the none;/ you lira 
Ik n they are cut into pieces all of the sene sine with 
a pair of large cutting pincers, T'ney are then annealed in a little 
frying pen or something else wish a rod-hot fire or charcoal, after 
which^they are given to the stampers and in one or two blows are 
all flattened out one by one on a stone. Thus made, they are 
smoothed by the workers and brought almost to the size that they are 
to have. In this shape they go to the adjusters who carefully re¬ 
duce them to the exact weight without any excess* Then, they -are 
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tartar, salt and water, or urine. In this way the golu is cleaned 
and brightened and then the pieces are washed well with clear water. 
Y.hon dried, they are sent to the <^ies* and thus coined they are 
finished so that they have only to be spent. 

t 

Silver money is made in a way similar to that of gold, after you 
hrva converted the quant:' ty that you wish to work to the proper alley. 
There is no difference in the procedure of working except that silver 
is poured into plates instead of bars. These are cut with large 
pincers into little bars, and from bars into small squares. In 
flattening it, mere blows are needed since it is a haraer thing. Also, 
sono rock alum is put in the blanching liquor in addition to tartar 
end salt because they whiten better. 

There are some who, to avoid having the little squares flattened 
out by the stampers, have the bars of this silver or gold passed 
through a wire-drawing plate,* drawn out with a little windiaso. In 
this way they bring it to a definite size so that, when cut and then 
smoothed and rounded, they come cut to almost the exact weight, and 
the worker has only the labor of hammering the edges and finishing 


the smoothing 


There it 


even less (133v) work for the workers and 
adjuster when the bar is cut with a round punch which brings them 
almost to the exact sice with a single cut. 


the 


Copper money is not really made for the cooper r it contains, 
but for the silver that is added as alloy. Since it is not always 
large pieces of money that are spent and since the value of a cuat 
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* stamp :;} perhaps n to the press”, but unlikely. 
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:y Leonardo da Vinci, is an interesting and probably direct :nteceient 
;o rolling. The first recorded use of rolls was probably in 1552 in 
The other important mechanical aid to mintin’, * 


mentioned 




/ *hivi n cop?3i* M i^ in reality the hnao silver-copper alloy 
comncnly called Silica. It • * extensively u_e«. oil tha Continent 
i'er coins of snail cL nominacions. 


.7 fho cuattrino v; 3 a billon coin,, weighing O.65 2rr.n0, about 
17 an. diameter and rorth 1/4C of a giuiio. Other coin, a-aliened 
by biringucoio arc the giuiio (page- 430) end tho grosso (page 405). 


or two in silver wou^d be so snail a piece that it could be not 
conveniently used ii* one had a quantity to handle, it has therefore 
become cue ternary to mix with it that quantity of copper which is 
added in order to make the piece larger. In this also, after the 
quantity that you wish to work into money has been taken, it is 
molted in a lade or large crucible and alloyed by adding to every 
pojnd of fine copper enough fine silver - usually ono ounce, three 
pennyweight for every pound - to give it the value you rich the 
resultant money to have, subtracting, however, the amount chat is 
to cover the expense, or that is promised to you by the prince. 
tVhcn this has boon melted, it is cast in hot iron places greased 
with fat or with a mixture that is made to cause it to run letter, 
which I shall also teach you. Then the said thin cast platos are 
taken and cut with the large cutting pincers, making bars as -long 
as can bo gotten from the plates. Then they are cut crosswise and 
listlo squares like dice are made, large enough to contain the 
weight of tho quattrino. Kow made in this way, these pieces are 
runes led with charcoal and when annealed are all flattened out with 
two or three hammer blows by one or more stampers. Then they are 
annealed again and you proceed with these in a way similar to the 
others described to you up to tho coins where they are to be 
finished. Fat now the end varies according to the places where such 
money is current, because some prices want then to appear white rnd 
some black. Those coins that are to appear white are made to appear 
white by means of the blanching liquor.* Those that are to appear 
black are made so in a largo frying pan perforated like a sieve, in 
which they arc put with burning charcoal and frequently tossed up 
many times so that they may be in the air and may be heated wishout 
burning. Thus the silver if forced to cast out its- blackness as all 
base silvers always do. Y.hen the coins made in this way have been 
freed of charcoal and cooled, they are sent to the dies, aril so reach 
their final end. 

How since I hade advised you concerning all the precautions 
that I could, I do not wish to omit this additional ono - that you 
take every care to have good masters who make good and beautiful 
master dies** for you. For those ainout always cause people to praise 
the coin together with those who have made it and those vho have had 
it made, and it is a thing that everyone approves as good ana holds 
that much more dear. 

t 

i:ow, concerning the skill end procedure necessary for this 
practice, I shall repent in general: First, it is necessary wo know 
well how to assay, to cement, to make (134; cupeling hearths, zo 
part, and to make all kinds of melts when necessary. I co not repeat 
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ooi'e-soap scun io rculu ho "c on r one use it is softer; washing 
lyo suds are also good. In a cv ntity of one of these things put 
enough ecu dun; to rs'-ko it as thick as a sauce. Then pass it tvo 
or three tines through a sieve so that it becones very fine, 
fur the more, put half a poun- or more of the soap nsec, for v/ashing 
clothes in every throe or four bowlfuls of this mixture; if you 
put in more it v;ill bo th- t much better. Alternatively put in old 
tailor or sene other grease. ’.Then your moulds have been very ’..ell 
heated, thoroughly grease than v;ith this composition after it has 
been properly compounded over the fire, mu cast in then at your 
pleasure. By greasing then v#ith oil of sublimate you can siso 
make every casting run ana cone out v;ell, but it is a thin; that 
requires excessive expense* and labor to no. 
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